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Tema gucepranii:
1. EnexTpoMarHirHi i Tersosi Ipouecu B iHOYKUiHHAX YCTAHOBKAX HarpiBaHHA TEIJIOHOCIIB.

2. Electromagnetic and thermal processes in induction installations for heat transfer fluids.

Pedepar:

1. Inceprauis npucBgYeHa po3po61i MeToly PO3PAXyHKY €JIEKTPOMATHiTHUX i TEIJIOBUX IMOJIiB LMIiHAPUYHUX
iHIYKTOPIB i3 3aBaHTa)KEHHSIM Y BUTJISAI IIyYKa HEllliJIbHO PO3TalllOBaHUX CTEP>KHIB UM TPYO, 3 ypaxyBaHHIM
HeJIiHITHYX BJIaCTMBOCTEN (PEPOMArHiTHOIO 3aBaHTaXXEHHS i CKiIHU€HHOI JOBXMHU iHAyKTOpa. [IpoananizoBaHo
Cy4acCHi METOOM PO3PAXyHKY i MOZEIIIOBAaHHS €JIEKTPOMArHIiTHUX i TEIVIOBUX IIPOLECIB MPU iHAYKIIHHOMY
HarpiBaHHI, Ta OGI'PYHTOBAHO JIOLIbHICTh PO3POOKY METOY PO3PAXYHKY LUJIIHAPUYHUX iHAYKTOPIB CKiHY€HHOI
IOBXKUHM i3 3aBaHTXXEHHSIM y BUIJIS/I IIy4Ka CTEP>KHIB U TPy6. PO3p061eHO KOMOIHOBaHY YMCEIbHO-aHANITUYHY

MaTEeMaTU4Hy MOJEJb [JIs1 PO3PAXYHKY €JIEKTPOMArHiTHUX i TEIUIOBUX I10J1iB LUJIIHIPUYHOIO iHIYKTOPA CKiHYE€HHOI



TOBKMHU 3 pO3ray)kKeHUM (pepOMAarHiTHUM 3aBaHTAXXEHHSIM I1PY >KUBJIEHH] iHAYKTOpPa Bif IpKepeJia HalpyTu.
P0o3paxyHOK €J1eKTpOMAarHiTHOTO MOJIs NOJIArae y PO3B'si3aHHI TPaHUYHOI 3a/1a4i y KiHI€BUX MEXKaxX Y BULIIEHUX
00671aCTsAIX 3 pi3HUMU Qi3UYHMMU BJIACTUBOCTSMM i Y3roJ)K€HHi OTPUMAaHUX PillleHb Ha FPaHUIISIX PO3MEKYBaHHSI.
Po3paxyHOK TeMIepaTypHUX MOJIiB y PO3Taly>KeHOMY 3aBaHTaKE€HHI 3BOAUTHCS 4,0 BUBHAYEHHS PO3IOAITY
TEIJIOBYUX II0JIiB B OJMHUYHOMY €JIeMEHTi 3aBaHTaXXKEHHS i [107abIIoro MOMMPEHHIM PillleHHS Ha BECh 06'eM
3aBaHTaXeHHs. Po3pobiieHo iHAyKiliHe 00J1aHaHHS 1J1s1 HarpiBaHHS IPOMIKHUX CepeoBUL i3 3aCTOCYBAHHSIM
TeIJI00OMIHHOI [1I0BEPXHI Y BUIJIAII IyYKa HElLliJIbHO PO3TalloBaHUX (PEPOMAarHiTHUX CTEP>KHIB MaJIoro JiaMeTpa.
[TopiBHSIHHS €KCIIEPUMEHTAJIBHUX i PO3PaXyHKOBUX PE3YJIbTATIB MiATBEPIKYIOTh BUCOKY JOCTOBIPHICTD
PO3pO6IEHOr0 TEOPETUYHOIO METOY PO3PAXYHKY LMJIIHAPUYHUX iHAYKTOPIB i3 3aBaHTA)KEHHSIM Y BUTJISA ITyYKa
CTep>kHiB abo Tpyo.

2. The Thesis is devoted to the development of method for calculating electromagnetic and thermal fields of
cylindrical inductors, which are loaded by a bundle of rods or pipes, taking into account nonlinear properties of
ferromagnetic load and finite length of the inductor. In this thesis the analysis of modern methods calculation and
simulation of electromagnetic and thermal processes in induction heating was conducted. Based on the analysis of
the desirability of developing calculation method finite length cylindrical inductors which are loaded by a bundle of
rods or pipes was justified. Combined numerical and analytical mathematical model for calculating the
electromagnetic and thermal fields of the cylindrical inductor which is loaded by a bundle of ferromagnetic rods or
pipes at power inductor from the voltage source has been developed. The problem of calculating the
electromagnetic field is reduced to the solution of the boundary problem in finite bounds for selected areas with
different physical properties and coordination of the solutions at the boundaries. The problem of calculating the
temperature fields in the ferromagnetic branched load is reduced to determining the distribution of thermal fields
in a single load element and subsequent distribution solutions for all volume of load. Induction heating equipment
for heat intermediate materials, with using a heat exchange surface as a leaky located of bundle ferromagnetic
rods of small diameter, has been developed. Comparison of experimental and theoretical results confirms the high
accuracy of the developed theoretical method calculation of cylindrical inductors, which are loaded by a bundle of
rods or pipes.
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